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(57) ABSTRACT

A method of fabricating a circuit board includes the following
steps. A first and a second patterned conductive layer are
plated on the first and the second surface of a core substrate,
respectively. A first and a second extending pad are individu-
ally plated on a first and a second pad of the first and the
second patterned conductive layer, respectively. A first and a
second thermal-curing type dielectric layer are individually
formed on the first and the second surface to cover the first and
the second patterned conductive layer and the first and the
second extending pad, respectively. A portion of the first and
the second thermal-curing type dielectric layer respectively
covering the top of the first and the second extending pad are
removed. A protective film covers the second extending pad.
The extending pad 1s removed by an etching process.

21 Claims, 9 Drawing Sheets
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FABRICATING METHOD OF CIRCUIT
BOARD AND CIRCUIT BOARD

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application serial no. 101105080, filed on Feb. 16, 2012. The

entirety of the above-mentioned patent application 1s hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a circuit board of semicon-
ductor package and a method for fabricating the same.

2. Description of Related Art

In current semiconductor packaging technology, chip car-
riers are commonly used for the interconnection between
integrated circuit (IC or chip) and the next-leveled electronic
components, such as mother boards, module boards or the
like. Circuit boards are generally used in the chip carriers with
high I/O count. A conventional circuit board 1s mainly com-
posed ol a plurality of patterned conductive layers and a
plurality of dielectric layers alternately stacked to one
another. And, the patterned conductive layers are electrically
connected through a plurality of conductive vias.

Flip-chip bonding process i1s a packaging process applied
on IC having high I/O count, wherein the IC can be connected
to the circuit board through a plurality of conductive bumps
arranged 1n array. In addition, ball grid array (BGA ) 1s another
packaging process applied on circuit boards having high I/O
count, wherein the circuit board can be electrically connected
to the next-leveled electronic component through a plurality
of conductive balls (e.g., solder balls) arranged 1n array.

One surface of the circuit board 1s disposed with bump pads
for jointing the bumps and the opposite surface of the circuit
broad 1s disposed with solder ball pads for jointing the con-
ductive balls. The pads including the bump pads and the ball
pads can be classified into two types: solder mask define
(SMD) and non-solder mask define (INSMD), depending on
whether the pads are covered by the solder mask or not.

SUMMARY OF THE INVENTION

The present invention provides a method for fabricating a
circuit board having solder mask define type of pads (SMD
pads) and/or non-solder mask define type of pads (NSMD
pads).

The present invention provides a circuit board having SMD
pads and/or NSMD pads.

The present invention further provides a method of fabri-
cating a circuit board. The method includes the following
steps. First, a core substrate 1s provided, wherein the core
substrate has a first surface and a second surface opposite to
the first surface. A first patterned photoresist layer 1s formed
on the first surface. A second patterned photoresist layer 1s
formed on the second surface. Then, a first patterned conduc-
tive layer 1s plated on the first surface exposed by the first
patterned photoresist layer, wherein the first patterned con-
ductive layer has a first pad. And then, a second patterned
conductive layer 1s plated on the second surface exposed by
the second patterned photoresist layer, wherein the second
patterned conductive layer has a second pad.

After that, a third patterned photoresist layer 1s formed on
the first patterned photoresist layer and the first patterned
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conductive layer, wherein the third patterned photoresist
layer exposes the first pad. A fourth patterned photoresist
layer 1s formed on the second patterned photoresist layer and
the second patterned conductive layer, wherein the fourth
patterned photoresist layer exposes the second pad. A first
extending pad 1s plated on the first pad exposed by the third
patterned photoresist layer. A second extending pad 1s plated
on the second pad exposed by the fourth patterned photoresist
layer.

Then, the first patterned photoresist layer, the second pat-
terned photoresist layer, the third patterned photoresist layer
and the fourth patterned photoresist layer are removed. A first
thermal-curing type dielectric layer 1s formed on the first
surface, wherein the first thermal-curing type dielectric layer
covers the first patterned conductive layer and the first extend-
ing pad. A second thermal-curing type dielectric layer 1s
formed on the second surface, wherein the second thermal-
curing type dielectric layer covers the second patterned con-
ductive layer and the second extending pad.

Finally, a portion of the first thermal-curing type dielectric
layer covering the top of the first extending pad 1s removed. A
portion of the second thermal-curing type dielectric layer
covering the top of the second extending pad 1s removed. The
first extending pad 1s removed.

The present invention provides a circuit board including a
core substrate, a first patterned conductive layer, a second
patterned conductive layer, an extending pad, a first thermal-
curing type dielectric layer and a second thermal-curing type
dielectric layer. The core substrate has a first surface and a
second surface opposite to the first surface. The first patterned
conductive layer 1s disposed on the first surface and has a first
pad. The second patterned conductive layer 1s disposed on the
second surface and has a second pad. The extending pad 1s
disposed on the second pad, wherein the outer diameter of the
extending pad 1s smaller than the outer diameter of the second
pad. The first thermal-curing type dielectric layer 1s disposed
on the first surface and covers the first patterned conductive
layer but exposes the first pad. The second thermal-curing
type dielectric layer 1s disposed on the second surface, covers
the second patterned conductive layer and exposes the
extending pad.

In light of the above, the method of the present invention 1s

capable of fabricating a circuit board having solder mask
define type pads (SMD pads) and/or non-solder mask define
type pads (NSMD pads), and the above mentioned pads are
concave to the surface of the circuit board to avoid causing
scratches on the pad surface. The atorementioned solder
mask 1s a thermal-curing type dielectric layer.

In order to make the aforementioned and other features and
advantages of the mvention more comprehensible, embodi-
ments accompanying figures are described 1n detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings constituting a part of this
specification are incorporated herein to provide a further
understanding of the invention. Here, the drawings illustrate
embodiments of the invention and, together with the descrip-
tion, serve to explain the principles of the mvention.

FIG. 1A to FIG. 1L are cross-sectional views 1llustrating a
tabrication process of a circuit board according to an embodi-
ment of the present invention.

FIG. 2 1s a cross-sectional view 1llustrating a fabrication
process of a circuit board according to another embodiment
of the present invention.
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FIG. 3A to FIG. 3B are cross-sectional views illustrating a
fabrication process of a circuit board according to another
embodiment of the present invention.

FI1G. 4A to FI1G. 4B are cross-sectional views 1llustrating a
fabrication process of a circuit board according to another
embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

FIG. 1A to FIG. 1L are cross-sectional views 1llustrating a
tabrication process of a circuit board according to an embodi-
ment of the present invention. First, referring to FIG. 1A, a
core substrate 110 1s provided. In the embodiment, the core
substrate 110 may be composed of a plurality of patterned
conductive layers and a plurality of dielectric layers alter-
nately stacked to one another. In addition, the patterned con-
ductive layers are electrically connected through a plurality of
conductive vias.

The core substrate 110 has a first surface 111 and a second
surface 112 opposite to the first surface 111. A first seed layer
121 1s formed on the first surface 111 and a second seed layer
122 1s formed on the second surface 112. Then, a first pat-
terned photoresist layer 201 1s formed on the first seed layer
121 and a second patterned photoresist layer 202 1s formed on
the second seed layer 122.

Then, referring to FIG. 1B, a first patterned conductive
layer 131 1s formed on the exposed portion on the first seed
layer 121 by the plating process. The exposed portioned of the
first seed layer 121 1s defined by the first patterned photoresist
layer 201. Similarly, a second patterned conductive layer 132
1s formed on the exposed portion of the second seed layer 122
by the plating process. And, the exposed portion of the second
seed layer 122 1s defined by the second patterned photoresist
layer 202.

The first patterned conductive layer 131 and the second
patterned conductive layer 132 are formed through the same
fabricating process and are with the same material, like cop-
per as an example. The first patterned conductive layer 131
includes a first pad 131q and a first circuit trace 1315. The
second patterned conductive layer 132 includes a second pad
1324 and a second circuit trace 1325. In the embodiment, the
outer diameter D2 of the second pad 132q 1s smaller than the
outer diameter D1 of the first pad 131a. More specifically, the
first pad 131a located on the first surface 111 can be con-
nected to a mother board of an electronic device, and the
second pad 132a located on the second surface 112 can be
connected to a chip. Thus, the layout density on the second
surface 112 1s higher than that of the first surface 111.

And then, referring to FIG. 1C, a third patterned photore-
sist layer 203 1s formed on the first patterned photoresist layer
201 and the second patterned conductive layer 131, and a
tourth patterned photoresist layer 204 1s formed on the second
patterned photoresist layer 202 and the second patterned con-
ductive layer 132. The first pad 131a 1s exposed by the pattern
ol the third patterned photoresist layer 203 and the second pad
132a 1s exposed by the pattern of the fourth patterned photo-
resist layer 204. Further, the thickness of third patterned pho-
toresist layer 203 and the thickness of the fourth patterned
photoresist layer 204 might be adjusted for the requirement of
designer. For example, the thickness of the third patterned
photoresist layer 203 would be triple or more than that of the
fourth patterned photoresist layer 204 in order to meet the
different requirements of the BGA package process and the
Flip-chip bonding process.

Referring FI1G. 1D, a first barrier layer 141 1s formed on the
exposed portion of the first pad 1314, and a second barrier
layer 142 1s formed on the exposed portion of the second pad
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4

132a. In the embodiment, the material of the first barrier layer
141 and the material of the first pad 131a are not the same, and
the material ol the second barrier layer 142 and the material of
the second pad 132q are not the same. The material of the first
barrier layer and the second barrier layer 142 1s, for example,
nickel, lead, tin, aluminum, magnesium, iron or an alloy
thereof.

After that, referring to FIG. 1E, a first extending pad 151 1s
plated on the first barrier layer 141, and a second extending
pad 152 1s plated on the second barrier layer 142, which 1s
defined by the pattern of the third photoresist layer 203 and
that of the fourth photoresist layer 204 respectively. In the
embodiment, the outer diameter D3 of the first extending pad
151 1s greater than the outer diameter D1 of the first pad 1314,
and the outer diameter D4 of the second extending pad 152 1s
greater than the outer diameter D2 of the second pad 1324. It
should be noted that, in the embodiment, the material of the
first extending pad 151 and the second extending pad 152 and
the material of the first pad 131a and the second pad 1324 are
the same. The material 1s, for example, copper.

Then, referring to FIG. 1F, the first patterned photoresist
layer 201, the second patterned photoresist layer 202, the
third patterned photoresist layer 203 and the fourth patterned
photoresist layer 204 are removed. Then, referring to FIG.
1G, portion of the first seed layer 121 which are not covered
by the first patterned conductive layer 131 are removed, and
portion of the second seed layer 122 which are not covered by
the second patterned conductive layer 132 are removed.

Referring to FIG. 1H, a first thermal-curing type dielectric
layer 161 1s formed on the first surface 111, and a second
thermal-curing type dielectric layer 162 i1s formed on the
second surface 112. In the embodiment, the first thermal-
curing type dielectric layer 161 covers the first patterned
conductive layer 131 and the first extending pad 151, and the
second thermal-curing type dielectric layer 162 covers the

second patterned conductive layer 132 and the second extend-
ing pad 152.

Referring to FIG. 11, the thickness of the first thermal-
curing type dielectric layer 161 1s reduced, until part of the
first extending pad 151 1s exposed, and the thickness of the
second thermal-curing type dielectric layer 162 1s reduced
until part of the second extending pads 152 are exposed. In the
embodiment, a grinding process or a laser ablation process 1s
used 1n the step of reducing the thickness of the first thermal-
curing type dielectric layer 161 and reducing the thickness of
the second thermal-curing type dielectric layer 162. In addi-
tion, the thickness of the first thermal-curing type dielectric
layer 161 1s smaller than the sum of the thickness of the first
pad 131aq and the thickness of the first extending pad 151, and
the thickness of the second thermal-curing type dielectric
layer 162 1s smaller than the sum of the thickness of the
second pad 132a and the thickness of the second extending
pad 152.

Retferring to FIG. 1], a removable protecting film F 1s
formed on the second extending pad 152 and the second
thermal-curing type dielectric layer 162. Then, referring to
FIG. 1K, the first pad 151 1s removed by using an etching
process. Referring 1L, finally, the removable protecting film
F 1s removed and the fabrication of the circuit board 100a of
the embodiment 1s completed.

In the embodiment, the outer diameter D3 of the first
extending pad 151 1s greater than the outer diameter D1 of the
first pad 1314, and thus the top surface of the first pad 131a 1s
entirely exposed and not covered by the first thermal-curing
type dielectric layer 161 after the first extending pad 151 1s
removed.
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In the embodiment, the material of the first pad 1314 and
the material of the first extending pad 151 are the same, but
the material of the first barrier layer 141 and the material of
the first extending pad 151 are not the same. Therefore, 1n the
step of removing the first extending pad 151, the first pad
131a 1s not removed due to the barrier of the first barrier layer
141.

In the embodiment, since the second extending pad 152 1s
covered by the removable protecting film F, the second
extending pad 152 1s also not removed in the step of removing
the first extending pad 151. Certainly, the present invention 1s
not limited thereto. In other embodiments, the first pad 1314
and the first extending pad 151 can be made by different
materials, and the second pad 132a and the second extending,
pad 152 can also be made by different maternials.

In addition, to facilitate descriptions of the invention, the
wording “top” represents being located at one outermost side
of the core substrate 1nstead of denoting substantial special

limitation.

The structure of the circuit board 100a depicted in FIG. 1L
1s elaborated hereinaiter. The circuit board 100a includes a
core substrate 110, a first patterned conductive layer 131, a
second patterned conductive layer 132, an extending pad 152,
a first thermal-curing type dielectric layer 161 and a second
thermal-curing type dielectric layer 162. The core substrate
110 has a first surface 111 and a second surface 112 opposite
to the first surface 111. The first patterned conductive layer
131 1s disposed on the first surface 111, and first pad 131a and
first circuit trace 1315 are formed 1n the first patterned con-
ductive layer 131. The second patterned conductive layer 132
1s disposed on the second surface 112, and second pad 132a
and the second circuit trace 13256 are formed 1n the second
patterned conductive layer 132. The outer diameter D2 of the
second pad 132a 1s smaller than the outer diameter D1 of the
first pad 131a. The extending pad 152 i1s disposed on the
second pad 132a, wherein the outer diameter D4 of the
extending pad 152 1s greater than the outer diameter D2 of the
second pad 132a.

The first thermal-curing type dielectric layer 161 i1s dis-
posed on the first surface 111 and covers the first patterned
conductive layer 131. The thickness of the first thermal-cur-
ing type dielectric layer 161 1s greater than the thickness of
the first pad 131a. The second thermal-curing type dielectric
layer 162 1s disposed on the second surface 112, covers the
second patterned conductive layer 132 and exposes the
extending pad 152. The thickness of the second thermal-
curing type dielectric layer 162 1s smaller than the sum of the
thickness of the second pad 132q and the thickness of the
extending pad 152.

In the embodiment, the first thermal-curing type dielectric
layer 161 exposes the entire top surface of the first pad 131a
so as to form a non-solder mask define type pad (NSMD pad).
The aforementioned solder mask 1s the first thermal-curing
type dielectric layer 161.

However, in the following embodiment, the fabricating
method of a circuit board further includes removing the sec-
ond extending pad 152. FIG. 2 1s a cross-sectional view
illustrating a fabrication process of a circuit board according
to another embodiment of the present invention. Referring to
FIG. 1A to FIG. 11 and FIG. 2, the steps 1llustrated in FI1G. 1A
to FIG. 11 are performed in the embodiment, and then, instead
of disposing the removable protecting film F, the second
extending pad 152 and the first extending 151 are simulta-
neously removed by the etching process until the second
barrier layer 142 and the first barrier layer 141 are exposed.
Then, the circuit board 1005 shown 1n FIG. 2 can be obtained.
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In the aspect of the structure, referring to FIG. 2 again, the
outer diameter DS of the second barrier layer 142 1s smaller
than the outer diameter D2 of the second pad 132a, and the
second thermal-curing type dielectric layer 162 covers a por-
tion of the second pad 132a and exposes a portion of the top
surface of the second pad 132a.

Another embodiment is 1llustrated below. It has to be noted
that the following embodiment incorporates with a part of
content of the previous embodiment, wherein the same refer-
ence numerals are used for the same or similar components,
and repeated descriptions of the same techniques are omitted.
The omitted descriptions can be referred to the aforemen-
tioned embodiments and are not repeated 1n the following
embodiment.

FIG. 3A to FIG. 3B are cross-sectional views 1llustrating a
fabrication process of a circuit board 100c according to
another embodiment of the present invention. Referring to
FIG. 3A, this embodiment incorporates with the steps shown
in F1IG. 1A to FIG. 1E. Please note the features of this embodi-
ment, the outer diameter D6 of the first extending pad 151 1s
smaller than the outer diameter D1 of the first pad 131a,
which 1s achueved by controlling the size of the pattern in the
third patterned photoresist layer 203 illustrated in FIG. 1D.
And, the outer diameter D7 of the second extending pad 152
1s smaller than the outer diameter D2 of the second pad 132a,
which 1s achuieved by controlling the thickness of the plated
second extending pad 152 illustrated in FIG. 1E. After that, in
incorporating with the steps shown 1n FIG. 1F to FIG. 1L, the
structure illustrated 1n FIG. 3B would be obtained. Referring
to FIG. 3B, after the first extending pad 151 1s removed, a
portion of the top surface of the first pad 131a 1s exposed by
the first thermal-curing type dielectric layer 161, and the
fabrication of the circuit board 100c¢ 1s completed.

In the aspect of the structure, referring to FIG. 3B again, the
circuit board 100c¢ of the embodiment 1s similar 1n structure to
the circuit board 100a of FIG. 1L, wherein the difference 1s
that the first thermal-curing type dielectric layer 161 covers a
portion of the first pad 131a and exposes a portion of the top
surface of the first pad 131a. In other words, in the embodi-
ment, the first thermal-curing type dielectric layer 161
exposes a portion of the top surface of the first pad 131a so as
to form a solder mask define type pad (SMD pad). The afore-
mentioned solder mask 1s the first thermal-curing type dielec-
tric layer 161.

It should be mentioned that the structure located on the
second surface 112 of the circuit board 100c¢ 1s similar to the
structure located on the second surface 112 of the circuit
board 100q of FIG. 1L. However, the present invention 1s not
limited thereto. In other embodiments, the structure located
on the second surface 112 of the circuit board 100¢ can be
designed as the structure located on the second surface 112 of
the circuit board 1005 of FIG. 2.

FIG. 4A to FIG. 4B are cross-sectional views illustrating a
fabrication process of a circuit board according to another
embodiment of the present invention. Referring to FIG. 4A,
the embodiment incorporates with the steps of FIG. 1A to
FI1G. 1C and FI1G. 1E. However, the difference 1n the embodi-
ment 1s that the first extending pad 151 1s directly formed on
the first pad 131a and the second extending pad 152 1s directly
formed on the second pad 132a instead of forming barrier
layers on the first pad 131a and the second pad 1324 1llus-
trated 1 FI1G. 1D. The material of the first pad 131q and the
material of the first extending pad 151 are not the same, and
the material of the second pad 132a and the material of the
second extending pad 152 are not also the same.

After that, incorporating with the steps shown in FIG. 1E to

FI1G. 1L, the structure illustrated in FIG. 4B 1s formed, and the
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fabrication of the circuit board 1004 1s completed. It has to be
noted that, in the embodiment, since the material of the first
pad 131a and the material of the first extending pad 151 are
not the same, just choose the proper material-selective etch-
ing resolution having a high etching rate to the material of first
extending pad 151, the first extending pad 151 can be
removed 1n the condition of without affecting the first pad.

In the aspect of the structure, in the embodiment, the outer
diameter D3 of the first extending pad 151 1s greater than the
outer diameter D1 of the first pad 1314, thus the circuit board
having a similar structure with the circuit board 100a can be
obtained. The omitted descriptions can be referred to the
alforementioned embodiments and are not repeated in the
following embodiment. However, in other embodiments, the
outer diameter of the first extending pad 151 can be smaller
than the outer diameter of the first pad 131a, thus the circuit
board having a similar structure with the circuit board 100c¢
can be obtained.

It should be mentioned that the structure located on the
second surface 112 of the circuit board 1004 1s similar to the
structure located on the second surface 112 of the circuit
board 100¢ of FIG. 3B, but the second barrier layer 142 of the
previous embodiment 1s omitted. However, the present inven-
tion 1s not limited thereto. In other embodiments, the structure
located on the second surface 112 of the circuit board 1004
can be designed as the structure located on the second surface
112 of the circuit board 100a of FIG. 1L but without the
second barrier layer 142.

Moreover, though the pad of the circuit board 1n this
embodiment 1s concave to the surface of the circuit board
which 1s relatively away from the chip (the surface where the
chip 1s not disposed), 1n other embodiments, the removable
protecting film F can also be disposed to cover the first pad
and the first extending pad, and the second extending pad can
be removed by etching, so as to form a circuit board having a
pad concave to the surface of the circuit board where the chip
1s disposed.

In light of the foregoing, the method of the present inven-
tion 1s capable of fabricating a circuit board having SMD pads
and/or NSMD pads, and the above mentioned pads are con-
cave to the surface of the circuit board to avoid causing
scratches on the pad surface.

Although the invention has been described with reference
to the above embodiments, 1t will be apparent to one of the
ordinary skill in the art that modifications to the described
embodiment may be made without departing from the spirit
of the mnvention. Accordingly, the scope of the invention will
be defined by the attached claims not by the above detailed
descriptions.

What 1s claimed 1s:

1. A method of fabricating a circuit board, comprising:

providing a core substrate having a first surface and a

second surface opposite to the first surface;

forming a first patterned photoresist layer on the first sur-

face; forming a second patterned photoresist layer on the
second surface;
plating a first patterned conductive layer on the first surface
exposed by the first patterned photoresist layer, wherein
the first patterned conductive layer has a first pad, the
first pad extends 1n a plane where the first patterned
conductive layer extends, and the first pad 1s configured
to connect to a mother board of an electronic device;

plating a second patterned conductive layer on the second
surface exposed by the second patterned photoresist
layer, wherein the second patterned conductive layer has
a second pad, and the second pad 1s configured to con-
nect to a chip;
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forming a third patterned photoresist layer on the first
patterned photoresist layer and the first patterned con-
ductive layer, wherein the third patterned photoresist
layer exposes the first pad;

forming a fourth patterned photoresist layer on the second
patterned photoresist layer and the second patterned
conductive layer, wherein the fourth patterned photore-
sist layer exposes the second pad;

plating a first extending pad on the first pad exposed by the
third patterned photoresist layer; plating a second
extending pad on the second pad exposed by the fourth
patterned photoresist layer;

removing the first patterned photoresist layer, the second
patterned photoresist layer, the third patterned photore-
sist layer and the fourth patterned photoresist layer;

forming a first thermal-curing type dielectric layer on the
first surface, wherein the first thermal-curing type
dielectric layer covers the first patterned conductive

layer and the first extending pad and entirely exposes a

top surface of the first pad, and all side surfaces of the

first pad 1s surrounded by the first thermal-curing type
dielectric layer;
forming a second thermal-curing type dielectric layer on
the second surface, wherein the second thermal-curing
type dielectric layer covers the second patterned con-
ductive layer and the second extending pad;
removing a portion of the first thermal-curing type dielec-
tric layer covering a top of the first extending pad;

removing a portion of the second thermal-curing type
dielectric layer covering a top of the second extending
pad, wherein a thickness of the second thermal-curing
dielectric layer 1s smaller than a sum of a thickness of the
second pad and a thickness of the second extending pad,
and the second extending pad completely {ills the second
thermal-curing dielectric layer for the second thermal-
curing dielectric layer to expose the second extending
pad; and

removing the first extending pad.

2. The method of fabricating a circuit board as claimed 1n
claim 1, wherein a first seed layer 1s formed on the first surface
before the step of forming the first patterned photoresist layer,
so that the step of plating the first patterned conductive layer
and the first extending pad 1s completed through the first seed
layer; and after the step of removing the first patterned pho-
toresist layer an exposed portion of the first seed layer 1s
removed.

3. The method of fabricating a circuit board as claimed 1n
claim 1, wherein a second seed layer 1s formed on the second
surface before the step of forming the second patterned pho-
toresist layer, so that the step of plating the second patterned
conductive layer and the second extending pad 1s completed
through the second seed layer; and atfter the step of removing
the second patterned photoresist layer an exposed portion of
the second seed layer 1s removed.

4. The method of fabricating a circuit board as claimed 1n
claim 1, wherein an outer diameter of the first extending pad
1s greater than an outer diameter of the first pad, and a top
surface of the first pad 1s entirely exposed by the first thermal-
curing type dielectric layer after the step of removing the first
extending pad.

5. The method of fabricating a circuit board as claimed 1n
claim 1, wherein an outer diameter of the first extending pad
1s smaller than an outer diameter of the first pad, and a top
surface of the first pad 1s partially exposed by the first ther-
mal-curing type dielectric layer after the step of removing the
first extending pad.
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6. The method of fabricating a circuit board as claimed 1n
claim 1, wherein a material of the first extending pad 1s the
same as that of the first pad, a first barrier layer 1s plated on a
portion of the first pad exposed by the third patterned photo-
resist layer before the step of plating the first extending pad,
so that the first extending pad 1s plated on the first barrier layer
thereafter, and 1n the step of removing the first extending pad
the first extending pad 1s removed by using an etching process
until the first barrier layer 1s exposed.

7. The method of manufacturing the circuit board as
claimed 1n claim 1, wherein a material of the first extending
pad 1s not the same as that of the first pad.

8. The fabrication method as claimed 1n claim 1, further
comprising;

removing the second extending pad.

9. The method of fabricating a circuit board as claimed in
claim 1, wherein a thickness of the first thermal-curing type
dielectric layer 1s smaller than a sum of a thickness of the first
pad and a thickness of the first extending pad, and a grinding
process 1s used 1n the step of removing a portion of the first
thermal-curing type dielectric layer covering a top of the first
extending pad.

10. The method of fabricating a circuit board as claimed 1n
claim 1, wherein a thickness of the second thermal-curing
type dielectric layer 1s smaller than a sum of a thickness of the
second pad and a thickness of the second extending pad, and
a grinding process 1s used in the step of removing a portion of
the second thermal-curing type dielectric layer covering a top
of the second extending pad.

11. The method of fabricating a circuit board as claimed 1n
claim 1, wherein a material of the second extending pad 1s the
same as that of the first extending pad, a removable protecting
film 1s formed on the second extending pad before the step of
removing the first extending pad by using an etching process,
and the removable protecting film 1s removed after the first
extending pad 1s removed.

12. The method of fabricating a circuit board as claimed 1n
claam 1, wherein an outer diameter of the second pad 1is
smaller than an outer diameter of the first pad.

13. The method of fabricating a circuit board as claimed 1n
claim 1, wherein an outer diameter of the second extending
pad 1s greater than an outer diameter of the second pad.

14. The method of fabricating a circuit board as claimed 1n
claim 8, wherein an outer diameter of the second extending
pad 1s smaller than an outer diameter of the second pad, and a
top surface of the second pad 1s partially exposed by the
second thermal-curing type dielectric layer after the step of
removing the second extending pad.

15. The method of fabricating a circuit board as claimed 1n
claim 8, wherein a material of the second extending pad 1s the
same as that of the second pad, a second barrer layer 1s plated
on a portion of the second pad exposed by the fourth patterned
photoresist layer before the step of plating the second extend-
ing pad, so that the second extending pad 1s plated on the
second barrier layer thereatter, and in the step of removing the
second extending pad the second extending pad 1s removed
by using an etching process until the second barrier layer 1s
exposed.

16. The method of manufacturing the circuit board as
claimed 1n claim 8, wherein a material of the second extend-
ing pad 1s not the same as that of the second pad.

17. A circuit board, comprising;:

a core substrate having a first surface and a second surtace

opposite to the first surface; a first patterned conductive
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layer disposed on the first surface and having a first pad,
wherein the first pad extends in a plane where the first
patterned conductive layer extends, and the first pad 1s
configured to connect to a mother board of an electronic
device; a second patterned conductive layer disposed on
the second surface and having a second pad, wherein the
second pad 1s configured to connect to a chip;

an extending pad disposed on the second pad, wherein an
outer diameter of the extending pad 1s smaller than an
outer diameter of the second pad;

a first thermal-curing type dielectric layer disposed on the
first surface, covering the first patterned conductive
layer and entirely exposing a top surface of the first pad,
wherein all side surfaces of the first pad 1s surrounded by
the first thermal-curing type dielectric layer; and a sec-
ond thermal-curing type dielectric layer disposed on the
second surface, covering the second patterned conduc-
tive layer and exposing the extending pad.,

wherein a thickness of the second thermal-curing dielectric
layer 1s smaller than a sum of a thickness of the second
pad and a thickness of the extending pad, and the extend-
ing pad completely fills the second thermal-curing
dielectric layer for the second thermal-curing dielectric
layer to expose the extending pad.

18. The circuit board according to claim 17, wherein a
thickness of the first thermal-curing dielectric layer 1s greater
than a thickness of the first pad.

19. The circuit board as claimed 1n claim 17, wherein an
outer diameter of the second pad 1s smaller than an outer
diameter of the first pad.

20. The circuit board according to claim 17, turther com-
prising a barrier layer, disposed on the first pad and between
the second pad and the extending pad.

21. A circuit board, comprising:

a core substrate having a first surface and a second surface

opposite to the first surface;

a first patterned conductive layer disposed on the first sur-
face and having a first pad, wherein the first pad extends
in a plane where the first patterned conductive layer
extends, and the first pad 1s configured toe connect to a
mother board of an electronic device;

a second patterned conductive layer disposed on the second
surface and having a second pad, wherein the second pad
1s configured to connect to a chip;

an extending pad disposed on the second pad, wherein an
outer diameter of the extending pad 1s smaller than an
outer diameter of the second pad;

a first thermal-curing type dielectric layer disposed on the
first surface, covering the first patterned conductive
layer and entirely exposing a top surface of the first pad.,
wherein all side surfaces of the first pad 1s surrounded by
the first thermal-curing type dielectric layer, and a thick-
ness of the first thermal-curing type dielectric layer 1s
greater than a thickness of the first pad; and

a second thermal-curing type dielectric layer disposed on
the second surface and covering the second patterned
conductive layer, wherein a thickness of the second ther-
mal-curing dielectric layer 1s smaller than a sum of a
thickness of the second pad and a thickness of the
extending pad, and the second thermal-curing dielectric
layer exposes the extending pad by completely filling the
extending pad in the second thermal-curing dielectric
layer.
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